The wheat-rye translocations are world widely used in wheat breeding. Among the various forms of wheat-rye translocation, the 1RS (short arm of rye chromosome 1) translocations are the most widely used because of the valuable genes (e.g. biotic / abiotic resistance genes) introduced from rye. We have developed a new wheat-rye cultivar 'TRANS' which have freezing resistance and high yield in this study. 'TRANS' is a new wheat-rye translocation cultivar developed by crossing between common wheat 'Keumkangmil' and '951188-G3-G1', a 1AL.1RS translocation derived from 'Fleming' with the aim of high yield and resistant genes to various unfavorable environments carried by 1RS. 'TRNAS' have clearly different genetic and agronomic traits to the control cultivar 'Keumkangmil'. The heading date and maturity of 'TRANS' are later than that of 'Keumkangmil'. 'TRANS' has 1023 spike number per square meters and grain yield of 541 kg/10a, which are higher than 'Keumkangmil' (904 spike number/m 2 and 504 kg/10a yield). 'TRANS' showed winter hardiness and powdery mildew resistance in artificial infection test and field evaluation. 'TRANS' gives lower flour yield than 'Keumkangmil' but ash and protein content were similar to that of 'Keumkangmil'. The color of flour and noodle dough of 'TRANS' were darker than 'Keumkangmil'. Quality parameters related to milling, flour quality, noodle dough and end-use quality of 'TRANS' indicates that 'TRANS' is soft wheat suitable for noodle making. 'TRANS' can be cultivated in entire part of Korea. Korean J. Breed. Sci. 48(3):332-338(2016. 9) http://dx
Introduction
Wheat is the third most produced food crop in the world, followed maize and rice (FAO 2013) . In Korea, the proportion of wheat in the annual grain consumption per capita is increasing (28.9% in 2015). However, despite the increasing importance of wheat, the self-sufficiency of wheat (forage excluded) is only 1.1% (Ministry of Agriculture, Food and Rural Affairs 2015). Unfavorable environments are one of the main problems for cultivating wheat in Korea, such as cold winter, the overlap of rainy season and harvesting, as well as the lack of management systems after production and harvest.
Common wheat is consisted of three subgenome set of A, B and D derived from three each ancestor species Triticum urartu, Aegilops speltoides, and Aegilops tauschii, respectively.
The short arms and long arms of 7 chromosomes of each A, B, and D subgenome are named as 1AS (for short arm of subgenome A chromosome 1), 7DL (for long arm of subgenome D chromosome 7), etc. Likewise, the 1RS is short arm of rye chromosome 1, and can be translocated to wheat homoeologous group 1 (1A, 1B, and 1D). Introduction of 1RS using wheat-rye translocations is reported to have defective effects on bread-baking quality (Martin & Stewart 1986 ) because of the secalin, the seed storage prolamin of rye (Carrillo et al. 1992 ). Despite of these disadvantages, 1RS is the most widely used alien resources in wheat breeding to overcome the limited gene pool of cultivated wheat. 1RS is well known to carry rust, powdery mildew, green bugs resistance and other agronomically useful genes (Schlegel & Korzun 1997 , Zeller et al. 1973 ). The 1RS wheat-rye translocation also exhibit higher grain yield (Carver & Rayburn 1994 , Villareal et al. 1998 , Lee & Seo 2015 ).
Here we report the development of a new 1AL.1RS translocation cultivar 'TRANS' that was obtained from the cross between 'Keumkangmil (widely used cultivar in Korea)' and the experimental wheat-rye translocation breeding line '951188-G3-G1' to enhance various resistances including freezing tolerance and yield.
Materials and methods

Plant materials
The progeny population for 'TRANS' were produced by cross between Korean hard white winter wheat (HWWW) cv. 'Keumkangmil' as maternal line (Song et al. 1997 25 μl of 70% glycerol). Gel electrophoresis analysis followed the method of Lookhart et al. (1982) .
Results and discussion
Production and selection of cross derivatives and development of 'TRANS'
The 'TRANS' is developed with the aim of high-yield and disease/insect resistance. Its breeding scheme is shown in Table 1 . The F2 population was obtained from the cross between 'Keumkangmil' and 951188-G3-G1 using 'Keumkangmil' as the maternal part in 1997. From 
Measurement of genetic, agronomic traits and low temperature tolerance
The average ('05-'07) heading date of 'TRANS' is about 6 days later than the control cultivar 'Keumkangmil' in southern part of Korea. Maturity is about 4 days later than 'Keumkangmil'. 'TRANS' is winter habit, awned spike, fine leaf of light green color and red seed coat color ( Table 2 ).
The major agronomic traits are evaluated as described in The yield of 'TRANS' (541 kg/10a) which is 3 years' average was about 7% higher than that of 'Keumkangmil' (504 kg/10a). 'TRANS' has higher winter hardiness and resistance to powdery mildew (Table 4) . Winter hardiness and powdery mildew resistance were evaluated for 5 years ('06-'07 in NICS and '08-'10 in Korea University research field).
The LT 50 values of 'TRANS' and 'Keumkangmil' were -16°C and -12°C, respectively.
Evaluation of flour characteristics and end-use quaty of 'TRANS'
The flour yield, ash and protein contents which are major quality parameters were measured by the methods of AACC (AACC 2000) . 'TRANS' (66%) has lower flour yield than that of 'Keumkangmil' (72%), but ash and protein content of 'TRANS' are similar to 'Keumkangmil' ( Table 5 ). The sedimentation volume of 'TRANS' is about 17.6 ml lower than that of 'Keumkangmil'. Therefore, 'TRANS' is considered as soft wheat, which is suitable for noodle making.
For end-use quality, the noodle dough characteristics, texture of cooked noodle, bread volume and confection diameter were evaluated as shown in Table 6 .
The texture of cooked noodle of 'TRANS' is similar to 'Keumkangmil', and is suitable for soft noodle such as udong or dried noodle especially because of its hardness (4.1N).
Both flour color and noodle dough of 'TRANS' is darker than that of 'Keumkangmil', because of the relatively higher content of anthocyanins. is not amplified in 'TRANS' (Fig. 1 .)
The 70% EtOH soluble fraction prolamin (gliadin/secalin) of 'Keumkangmil' and 'TRANS' are analyzed on A-PAGE with relative mobility and we identified three 'TRANS' specific prolamin subunit bands compared to 'Keumkangmil' ( 
Recommended cultivation area
TRANS is a new cultivar with high level of winter hardiness that is able to be cultivated in entire part of Korea.
